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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a PZT-based piezoelectric crystal 
film 

improved in surface roughness so as to facilitate electrode 
impartment, also 

improved in dielectric loss, by forming an initial crystal layer 
consisting of J 
a multiple oxide containing lead, titanium, and zirconium, plus 
strontium 

and/or barium on a substrate through hydrothermal process followed by 
conducting a PZT crystal growth. 

SOLUTION: This PZT-based piezoelectric crystal film is produced 
through the 

following two consecutive processes: (1) in a mixed solution prepared 
by 

dissolving a Pb-contg. raw material compound, Zr-contg. raw material 
compound, 
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Ti-contg. raw material compound, and Sr and/or Ba-contg. raw material 
compound (s) in an alkaline solution of specified concentration so as 
to stand 

at respective specified concentrations, an initial crystal layer is 
formed on a 

substrate through hydrothermal process; and (2) in another mixed 
solution 

prepared by dissolving the Pb-contg. raw material compound, Zr-contg. 
raw 

material compound, and Ti-contg. raw material compound in an alkaline 
solution 

of specified concentration so as to stand at respective specified 
concentrations, a crystal growth layer is formed under specified 
conditions . 

The respective raw material compounds are pref . chlorides, 

oxychlorides, 

nitrates, etc. 
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& -I k £ft$k -t &jE«&AJR. 
[0001] 

[ira^JB-f £««#»] *imbu. fftr^fax- 

■riifc^SS, #j»j£CJ:4PZT (f-*yl^ 
ny&IS) ^raAKfcBW-Sk^T'fc^ mzmWL 

[0002] 

imnmi at*, im*«k itfs«ia«ss. av. 

[00 0 3] Lfrtartf&s t63tWMr5 5yj?^SfitS 20 

@6<Jk-t£i?^ (3~5 0^m) (CJE&fcfSfcibfc: 
* 0 A 4 '® < mEO^x h r ?7 k k v > o im 

[00 04] 4fc. ^t^^ijy^ft^CVDiSS8t<0X 

*0wumkti> zt>izmmzm<*hi$r&<?>mm. 30 

[0005] 

5 fc-r snug] mmmzmtti* 

fc. PZTj&«tttUR(i« **3*J#R 

< , »MS UT 0 . § t> \z^ 

[0006] L#>L, ^£ftW*fl£T1#A>*l£§l 40 
[0007] #»gitt, JbfiUBttlWfe U $ 4>fc«i 

ssaiim $tt-ri> i k * aw*-*- $ . 

[0008] 
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y>rj - Acoffitcx h n yf- * Afc itf / 4 fcliA* »j 
[0009] 

TmtWm&XWbtll. 4"*\ 0. lmol/ 
1-8. Omol/I <7)7;k# 'J *«<*>, gtettlWWfc 
^5 0 mm o 1 / 1 — 5 0 0 mm o 1 / 1, y'/io 
-^A^fM^b&Wl Ommo l/l-500mm 

0 1/K ^fffltSfca** 1 0 mmo 1/1-5 
OOmmol/K X bny+y&tsiXf/tizWVJ 
^A^lTJ^ft^tfO. 0 lmmo l/l~500m 
moi/imio CiW3ftfc«£S8»*fc:S«£ 
ISEElJgU 8 0'C-2 0 0 ,> C. #4 L<I4 1 0 0X>- 

1 60*a Zblzftt U<m 2 0t-i 60*c-e i#. 
W_L #4 t<(il OtfEUJUES*. SfiLttcttXMft 
AJf£JW&Jl?lXg. £<tl>\ 0. lmol/K 

s . o m o i / 1 <r>riv*> mm*. ^Mt^) 

#5 Ommo 1/1 — 500 mmo 1/U i^'/lo— 
A^JKPHL^^l Ommo 1/1-5 0 Ommo 1 
/ 1 &£tf1-?y'k1imUt&tetfl Omm o 1 / 1 - 
5 0 Ommo 1 / 1 C9£#T8 0 4 C— 2 0 O'C, #4 L 
<(il OO'C-1 6 01C. 3£fc#4L<l±12 0iC~ 

1 6 O'CT 1 #feU:, #4 L<(il O^JiLhE^S-ii-. 
KMMeAJI Z Bfct 6»2Xat*»fePZT «£Etttt A 

[0010] rtJRffifc J: l>PZ T^E^AH(is ±l£ 
#«^k^«ift^4^mJb(c*S!^fc: J: OMgA 

•smb. o^-ciiflwfttffaifcfcioii^ 

4. *WflfcJ:iiHr, ^S B B B B^B§tiSfi)t^JS«. 

[ooii] *»«afc*jv^^W!6ft(cJ: ^xhnyf 
^fc±tf/4fcfcfcrty?Aj&*0 • 0 1 mo 1 %~5 0 
mol% s »4U<Jil. Omo l%~40mo 1 %. 
§^«f4L<{il Omo l%-4 0mo 1 %*tftt«l 

m&M^tmizm2xncr)mik&m'€ ^ztizx^. 

[0012] *«WCttfflS*l*aHRtt»JCIRS$n* 

fcP Z T*JEE«SAJHW«jS7c»^4< k 1 1 -?W± 
^*-fl»J:9^S^^if4Lv\ PZT^ffllM 

ikiT'^4. 

[0013] *5SWfcj3V^7Wft»Efcffiffl5<iSi8, 
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x . muiymitt h «j ?a . 7j<g^ v v&mcDT/i- 

[0014] *^BB^^ji^ffiOftfr0iJ2rWTt^5^ 
tt. SSmttw&SSta: p z T^ffS& H B B Jl£fES!-f 

S„ 10 
[0 0 15] 4-f . Pb (NOa ) 2 #jffifc5 0mmo 
1/ 1-500 mm o 1/1. ZrOCh *JgjfclO 
mmo 1/1— 5 0 0mmo 1/1, TiC It 7rQi$ 
Ommo 1/1-500 mm o 1/1 fc, HlblMHZ 
Sr (N0 3 ) 2 fcitf/ifcttBa (OH) 2 0. 0 
lmmo 1/1— 500 mmo 1 / 1 & iVKOHTjqg 
fgO . 1 m o 1 / 1 -8 . 0mol/l ^^jf^* 
t. «E^)fflRSrffiK<0«»rt»llGffigL. 8 0T3-2 

0 0°C. »4L<»41 0 0*0-1 6 0°C. S&fcffit 
<(il 2 0'C-l 6 0XX'lMLb. #4t<ttl 0# 20 

•fl.. ^(Ot^c7)^^ B B H ^Jf^(i:0. 0 5/zm- 
2. 0/tmt^c-jTV^. 
[0016] mzlfe&itiiLMZit&Kth . P b ( N 
Oa ) 2 7fa?M5 Ommo 1 / 1 —5 0 Ommo 1 / 

1 „ Z rOC I2 1 Ommo 1/1— 5 0 Omm 
o 1/1 , TiCh 7}q£$g0. 02mmo 1/1-5 
0 Ommo 1/1 i$«fctf'KOH7jq§i£0. 1 mo 1/1 
-8. Omo I / 1 BuKOflfflf4<0ll 

St. 8 0'C— 2.0 OX;. iff* t<U;l 0 0*0-1 6 0 
"C. § t < 14 1 2 0 e O 1 6 0 'CT* 1 #£Ui. 

m t<(4l 04J-JJLh*3!W!i«*ff 5 . dfiKJ: 0 fflix 

iimiffitiffi*9SMP*K.th. torn. 
mzfto. ffck+-CiS^^&fi : v\ 1 0 
or- 2 0 o°cr 2 «iaia±eais*s . mumm 

[ 0 0 1 7 ] ^ -5 LTBf&ztitz&mmnmii® 
u.miz£i&imai-?ym^ ^ayigis. 40 

i»va ym* buy+VJ*tsXV/tti:tt5'A'3>W 

u Atmmfrtt&m&wtmvb 0 . nwi 0 . 

0 5 ju m- 2 . 0 a« mT*S . tflWtAJI^>±(=AA t 
/tPZT^ff«Sg B B B ^MiPbZp, Tii-, 0 3 
(£*ft. 0<x<l-C*4. ) ^^ott^. 
[0018] #||B|J"Cf*WU P ZT&E€& B B B Ii£^ 

ill., mm. mmM*-v*mz£h~-y<!rji'. 50 
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a . *7\' -y ? 'J y Affile «t 4 h h v tex/s / 9 x ) 
y^mzXl-yirjU, MfWhtil. &£ 

[00 19] 

[0 02 0] HSfeflJl 

® 1 iSTORlGSCHft A»i P b ( NO3 ) 2 *}gffi 1 
90mmol/l, Sr (NO3 )2 1 Ommo 

1/1 . Z rOC 1 2 7j<i§$5 0mmo 1/1. TiC 
I4 7K)§^5 0mmo 1/1. fc«tU f KOH7|<?f}g4 . 
2 mo 1/1 1 t. f^£i§$+tC^>£fiii£f&Sll 

(iPb.Sn-, Zr, T i i- y 0 3 (fit. 0<x< 
1. 0<y<ltft4. ) Thitl. 
[002 1 ] c\cr>± 6 1 l zVX'i%biXtz'% 1 IgOftJtBtt 
8 B B flt3^ a B B ^*<0^^^ 2 IgWKJSS^SAA^ P 
b (NOs ) 2 Ml330mmo 1/1 . ZrOC 1 
2 7f<^ 150mmo 1/1. TiCU 15 0 

mmo 1/1 . fcj;T>'KOH7t<^^5. 06mol/l 

isas^t-ca^ojsmi^T. 1 3o°c-e4B§fa^ 

TklMISrffVK PbZry T i i- y O3 (fit. 0< 
y<l?»4. ) <0«**JSLfc. *ro»2ie*30 

wm.m 3^-nx 2 mm\ 1 o o-c-c 1 2tmtm 

[0 02 2] c\CD£ofclxn$>tlKPZT%£Mfe? g 

mmuMizxiwmnMito. 5umtm<. p 

bz Sri-x Zr y Tii- y 0 3 (fit. 0<x<l. 
0<y<ltM. ) Oty-ZmtZiXWz, ttz, 

OumX, mmiO. 0um<7)2 0%-Ctir>t:.m>tl 

m->x\^c\ktfmRmzffl&2tifz. zcomcommm 

tt»9 0 0, 0. 0 0 9tft-)!t. 

[0023] 

»iis^R«]RfiS7jiftPb (N03 ) 2 mmi 

5 Ommo 1/1 . Sr (NO3 ) 2 7K)§?S3 0mmo 
1/1 . BaC I2 «20mmo 1/1 . ZrOC 
I2 t|<}3$£5 Ommo 1/1 . TiC U 7fa§j#50m 
mo 1/1 . feJ:VKOH7R?§}«4. 2mol/lt 

t. m&&®®wz+?ymfc£i$tM.®feixm%<?)m 
nmfF<7>T, 1 5ox:x'6fm<Q*M#m$'fr~>tz. z 

<r>^ 1 iMX'tiafo t tzWmm<^mM Pb, ( s r 



5 

v Ba. ) i-, Z r, Tii- y Oa (fIL. v+w= 
1. 0<x<l, 0<y<lT'£>4. )Th-}fc. Z<7) 

xdiz ixnbtitzm 1 jLn<r>mm&mzmi>nf&&o 
fcfrcom2xn<D%&mm&xM.$:Pb (no 3 > 2 * 

?§ig3 3 0mmo 1/1, ZrOCh ii«15 0m 
mo 1/1 , TiCh 7fqg?£l 50mmol/l, j5 
J;l>'KOH7KS)S2. 06mo 1/1 b t. MfcHm® 

<r>mw &ftcoT. 1 3 o-c-e 1 2viffflcr>A<.?mmz n 

\,\ PbZry Tii-y O3 (fit,, 0<y<lT£> 
4. ) Ui. ClO^2IgS-3lH]^0igLT 

1 O/zmJ: Lfc. 
3^IBx2@ffV\ 1 5 01CC1 2BfflWe»*tf-3fc. 
[0 0 24] ;«J:dfc:U-C#4>*utPZT3RJS«ttft 
InIlI§CJ:^M^l(iO. 5/xmi:»<, P 
b, (Sr» Ba, ) 1-, Zr, T i 1-, O3 (fit, 
v+w=l, 0<x<l. 0<y<lT£>4. ) 
SrJRfcfc^-Ovfc. *fc, #$>*ifcPZTaiffiW£ l &K 
<0SffifflS(4R..i #2. 0/xmfs RJS10. Ojum 
»2 0%?*^. *«lfcPZT*flE«SMIIteA;<C 
■y * 'J y^mzX *) . A/ =E/l/73R : F- 

BSiifc. ^wMol^S^ti^l 0 0 0, MWi^liM 
0. 0 0 9t*->fc. 
[0 0 2 5] HJ4W3 

m IS^OEBffiiftAftfc P b (NO3 ) 2 TkjSJKi 
OOmmol/1, Sr (NO3 ) 2 7fq§?£ 10 0mm 
ol/l. ZrOC 1 2 *^JS5 0mmo 1/1 s Ti 
C h «|5 0mmo 1/1 „ fcjtf KOH*$8( 

4 . 2moi/itL m&m*£*?y&sfe& 
wmfcixmcommmoT. 1 5 oice6 

ffljSitiPbi Sn-i Zr, Tii-, O3 (fit. 0< 

x<l, 0<y<l?fc4. ) -ofc. 

[0 0 2 6] iridic L-c»Mtfc» l XSofem 

b ( N O3 ) 2 fcmW. llOmmol/l.ZrOCl 
2 5 mm ol/l. TiCh 7k?f?S2 5 mm 

o 1 / 1 , fcJ:t>'KOH7k^?S3. 97mol/lfc 

t. ig?i^^+icM a 9 B sa^^L^^^ya«^!s 

«HjeUT)i«««HfiJHNOTs 1 3 0'CT'4B#^c7)* 
J!Wfia&tfV\ PbZry Tii-» O3 (fit, 0<y 
<l?fc*. ><0K*»jRtfc. i^)fli2lSSr3|iI» 

3 aflflx 2 GWtW 1 0 0-CT1 2ltnn»»fT 

[0027] i^Jfc 3fcLTfc£*lfcP ZTSUBIiSA 
K<OSlI^fc:J:4*)J«eaWi0. 3wmi3S<, P 
b, Sri-, Zr, Tii-, O3 (fit. 0<x<l, 
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0<y<lT£>4. ) W^r-^M t =5: o TUJt. 

m htitzvz T^jEm^Bi^oafflffl $ <i R as « # 1 . 

5/imT. KJS8. 0jum<7)18. 7 5%T^o^.# 

p z TafiEW&ftiifc*''*? * y >?mz x o „ 

[0028] mtmi4 
10 m 1 is«R«RHSAJiSr p b ( n o 3 ) 2 mm 1 

OOmmo 1/1 , S r (NO3 ) 2 7|q£?g6 0mmo 
1/1 , BaCh 7fqgig4 0mmo 1/1 , ZrOC 
1 2 7K?f $7 5mmo 1 / 1 N TiCl4 tK^?R2 5 m 
mo 1/1 , &J:XfKOH7mi&4 . 1 5mo 1/1 fc 

fflSft^T, 1 5 0T:Y6B^(0#S^£:?Tr>fc. i 
<m 1 IgT4« tfc*I»»SaJI<0ffll«i Pb, ( S r 
v B a« ) 1-1 Zr, Tii-, O3 (fit. v+w = 
l s 0<x<l. 0<y<lT*i. )Th->tz. ten 

20 x 0 \zLx%b*x» 1 T&mmmiz&&&M:<n 

fcftO*2Ig^RlGjlCBIftA**Pb (NO3 ) 2 * 
1 Ommo 1/ 1 , Z rOC 1 2 7K^?S6 0mm 
ol/l, T i C 1 i Tmm.4 0 mm o 1 / 1 , tiXU 

Koumm . omoi/ia, tm&m&wzm 
mmm&Ltt? ymmmsm^ixm^m^ 

f*f^T. 13 0t:t4»*ffllirftl\ PbZ 
r,Tii-, 0 3 (fit. 0<y<lT'J>4„ ) com?: 
MLt. i<0SI2ieS3lll«lDjgtT]RJ¥*9//m 

30 V\ 1 5 0 , Cri2eiSBia»*ffofc. 

[0 02 9] i«J:3(CfC#4>nfcPZTiR£ESIgfi 
H<7)|llXStJ:4 : &JSBte B ll{iO. 4/zmilK, P 
b, (Sr» Ba, ) 1-1 Zr, Tii-, O3 (fSU 

v+w=i, o<x<i, o<y<ir$>4, ) com- 

0^ffiffl§(iR.ax *U. 8jumT\ Mi:9. 0xtm<5D 
2 0 o . # b tltz P Z TSRJEWSABIfcX * 7 

^ y y/at «t 0 , 1 . am vuy&HD 

mux. ftmm*m-zt%<*E%muLizkz?> 
40 ^fu^^t, im~>x^&zb tf^miizmz 
z-htz. zcrtWknwm.mm 1 o o o , i^sj^ii^ 

0. 0 0 9T'^o!t„ 
[0030] 

wiisoRisiWRSAMSPb (N03 ) 2 mmi 

5 Ommo 1/K Sr (NO3 ) 2 7|<}§?S5 0mmo 
1/1, ZrOC 1 2 «l75mmo 1/1, TiC 

14 *J8«2 5mmo 1/1. tJ iVKOH*»«4 . 

1 5 m o 1 / 1 b t. tm&m*tz+fymL&&a. 
50 m.zff-yfc. z^ixuT^Li&mt&sMm. 
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mtPb, Sri-, Zr y T i i- y Os UIU 0<x 
<1, 0<y<lT"$>&. ) X'Si-ytz. 

[0031] zoxitzLxnktifzmixnatow® 
jyiK*&ajS£*>fc*>*>s2 xmasmmmxa.* p 

b (NO3 ) 2 *^?S2 2 0mmo 1/1. Z rOC 1 
2 7jq§?g6 Ommol/I, TiCli 7j<j§jg4 0 mm 
o 1/ 1 , fc«£tfK.OH7fcj§$4. 22mol/li 

•S@5g t-CiiSOjtm*#cOT. 1 3 0 'C-C4 

PbZr y Tii- y Oa UIU 0<y 10 

<ir;&&. ) (Dmm&Ltz. zwm2xm&3\sim 

mhftZ 3#l§x 2EfTK 1 0 OTTC 1 2B$|8]gj|g£ 
[ 0 0 3 2 ] £0 J: 0 lz LT# P Z T^SM-^b 

mmixmz£6®mmikmteQ. 5Mmtm<, p 

bi Sri-, Zr y Tii- y O3 ({IU 0<x<l, 
0<y<lX'$>t. ) c7)%-^i^-DTV>^„ 

P Z TmJEESfef H ffi«^ffiffi§ (iR« a . A 1 * 2 . 
O^mt'sMJSlO. 0//m(7)2 0%T-fc-ofc. #^iX 20 
P Z T&EE«& B B B §lk:xA 7 ? y y^ttfc Jt 0 , 

«»9 5 0. i£tt£&ttft0 , 0 0 6Tftr>fc. 
[0 0 33] £Jfe0!l6 

SllS<ORjCJSfliitA»*Pb (NO3 ) 2 *»»1 
50mmol/l, Sr {NO3 ) 2 Tfqfrg 3 0 m m o 
1/1, BaC I2 7j<?f?S2 0mmo 1/1, ZrOC 
1 2 *M50mmo 1 / 1 , T i C 1 * 7k?M5 0m 30 
mo 1/1 , fcit/KOHTk^Sl. 7mol/lt 

1 5 0 , CT6i*iai<07WR«ia*tf->«:. c: 
<0JS 1 Lti%ffl%Hkm<D®iMi P b « ( S r 
v- Ba. ) i-x Zr y Tii-y O3 (ffiU v+w = 
1. 0<x<l, 0<y<lt*i. ) 
J: 5 fc LTfc4>*Ufc» 1 XS^J^Sl^SiSfiW 
3t«xO»2lSORiEJRflaA«*Pb (NO3 ) 2 # 
1 lOmmo 1/1. ZrOCh 7KfSfS5 0 mm 
o 1/1 . TiC 14 7K?§i85 0mmo 1/1 , fcitf 40 
K O H7m&4 . 02mol/lhU !$S£&tt4>C 

ffHMf^T, 1 3 0^4^to*fmm*Ti\\ Pb 
Zr, Tii-y O3 (fflU 0<y<lT»5. ) OJR 
i<OtB2lS*4IH»0® LTMe* 1 5 

DStfV\ 1 5 0'CTI 2«HSiaS*ff-7^. 
[00 34] ZKDXoiZ lX%t>iVfc P Z TTftEEIBgfi 

m<^mixmzx^m^ B mi±o. 5umtw<. p 

b« (Srv Ba, ) 1-1 Zr, Tii- y Os UIU 50 
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v+w=l, 0<x<l. 0<y<lT'J>l>. )<0%- 
60^ffiffl${iR. a i #3. OjumT'. Mi¥l 5. 0/xm 

o 2 0 xr* -> it. # Mifc P z TXEEm ARtcA" 
■y * U y^ftfc J: 0 . £m«s£tt4-L. AM *;l/7j£f 

*sstt**u ftWjftim->x^hzbiJ : mmMzi& 
mztiK. ^.<nwmn^\m 1 o o o . ism^ii^ 

0. 0 0 9-C^o^. 
[003 5] &fifcffl|7 

»iia^)»6«n«wjitPb (NO3 ) 2 7jcjg?gi 

OOmmo 1/1 . S r (NO3 ) 2 Tk^fS 1 0 0mm 
o 1/1 , ZrOC 1 2 7j<^?R5 Ommo 1 /l . Ti 
C 14 *M50mmo 1/1 , fcJ:t/KOH7kig$ 

4. 2 mo 1/1 ti. tm$%mizj'?>mim 
wm ix m*<nm j*#^t, 1 5 0 -ex- 5 «n®* 

fflj&tiPb, Sn-, Zr, Tii- y O3 ({IU 0< 
x<l. 0<y<lTS>&. ) Tfc-Jfc. 
[ 0 0 3 6 ] £ tf) J: 0 fc tT#fenfc* 1 

$jatz&fk&£<7)tito<Dm2xmnRRiBm&zMZ p 

b (NO3 ) 2 7fC(t?S2 2 Ommo 1/1 , ZrOC 1 
2 *ii80mmo 1/1 . TiCh 7jc?f?fc2 0mm 
o 1/1 . HXJ/KOUyHmm . 18mol/lt 

sn5t Lxm^mmmtT. 1 3 0 °cr 3 ma<o* 

8**Ui£frV\ PbZr y Tii-, O3 (fflU 0<y 
<lfJ56. )0Kft»*Lfc. £0^2Ig^3HIi^ 

[003 7] C\CD£ilZlX%t>tlt:PZT%J£m& 

meomixm^iwmsMito. &vmm<, p 

b, Sri-i Zr, Tii-y Os (fflL. 0<x<l. 
0<y<l-C*4. ) m-KmbtoX^t:. tti. 

mtLKPZT%Enm a %®<r>iiMmzttR» a x tn. 

6/imts 0/xmC7)2 0%t'J>o7t:„ 

PZTSffWSJMWr^^-^'J >?mz£*)^ ^® 
Sr#4L. 7N/^7^<0<f^T, ^Ml^ffit; 

^8 8 0. |gm«*Ji*«?0. 008-C*>->£„ 
[0038] H)5g^j8 

m 1 XM<r)KfeJ%®&A&.Z P b (NO3 ) 2 #8fiR5 
Ommo 1/1 . Sr (NO3 ) 2 7j<^l OOmmo 
1/1 . BaC 1 2 *M50mmo 1/1 . ZrOC 
1 2 7k)g$7 5mmo 1/1. TiCh 7jQ§?£2 5 m 
mo 1/1 . fcJ;r>'KOH7jq3M4. 15mol/lt 

frtw^oT, 1 5ox;-c6B$iatf)*s!yipi*ff-3fc. £ 



(6) 

9 

i igT&« uzmm&m<m&\± Pb, ( s r 

, Ba, ) 1-, Zr, Tii-y 63 (f!U v+w = 
1. 0<x<l s 0<y<lX'hZ>. ) Tbiiz. 
«fc 3 (C LTftfcflfcSS 1 XliW%J» H B JiK& B B B i£ft« 
fc«>«KI2J3eoEJ6lHfltt7JIS:Pb (NO3 ) 2 * 
}§?gl lOmmo 1/1, ZrOCh *jg?g9 0mm 
ol/l, Ti C 14 7|q§?gl Ommo 1/1 , 
KOH*»»3 . 9 4 m o 1 / 1 t U I£iI£i§$4>K 

tmftcoT. 1 4 ox;x'2i%ffl<7)*.imm£ftyt\ Pb 10 

Zr, Tii-, O3 (fit, 0<y<lT254. ) Offlt 

m\ 1 5 o*c-ci 2«^se^tro3t. 

[0039] ^OidKt/tfcMlfcPZT&EWSft 
Jico^ilg(;i:-2.^m B a B/i(i0. 3/zmfc»<, P 

b, (Sr, Ba, ) i-x Zr» Tii- y O3 (ffiU 
v+w=l N 0<x<U 0<y<ltSS. ) C0%- 

frjRfcfcotvvfc. #<5»^pzT*EmeaK 
Sit*:. ;oi«M$iJi5iooo, 

0. 0 0 5T*-Jfc. 
[0040] JOSH 

SfUIg<DOTim&Afi£Pb (NO3 ) 2 *?§5K3 
0 Ommo 1/ U Z r OC 1 2 Tklt^ 1 OOmmo 1 
/U 8J:trtC0H#»iK3. 8mo 1/1 fcU UM 30 

Ts 1 6.or-c*i 2ms<n&mmzftit:. z<?>mi 
xnT^wLtzm<mm±p bz r/ Ti]-, o 3 ui 



im¥ 10-3301 95 
1 0 

U 0<y<lT'J>6. ) Thifz. Z<0& olzLXft 

gOKJ£M&Afi£ P b (NO3 )i *^®3 3 0m 
mo 1/1 . ZrOC 1 2*ig$l 5 Ommo 1/1 . 
Ti C U fcmt&l 5 Ommo 1 /l s fc^tfKOH* 

mm. 06moi/itu Katdtt»*£tsftttv 

T. 13 0TJT4B(HB^*JR^*fTV\ PbZry T 
ii-y O3 (fflU 0<y<lT'£>6. ) (7>ffil£^)£L 
fz. Zcr>%2Xn*2\B\m%:lXmZ 1 Oumtl 

it. *<m* m**x'M%m&z3ft®><2mi\ 

1 5 0-CT-l 2«*IB»ai*tT-5fc. 
[ 0 0 4 1 ] J: 3 LT*6*lfc P Z TX£«tiA 
K^lXStCfc^BlSeiiS. O/zmhSr-oTii 

lXgK±Sf£ H H H 1^^ffl»$liR B ax #3. 2/im 
t&^TfcO, ^OWSSlfC. '&t>tVtzPZT%B 

0. 0nm(05 5%tS.ofc. *£>*lfcPZTjflEWS 
b b b ICxa- 7 ? u ^JSti 0 s &*SSrft-¥-U AM 

[0042] 

X *> P Z T*ffi©Sfl*teJSfci3 v vc , n 1 
»JWtf>JBJiW;:x b- oyf-^AijJ:^/S^{iA'y ? 

(cJBvxfc»6. f^«BfcWrv\ *fl3tt<9J^jEl|& 



